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and a phenol useful as xnbration^Jamplna mrtari^J 5^ -M^^^ a heterocyclic amine. 

WOC~. torUMlr producaon I. tedious, requiring cuifng tempISSrS uVlo^OW ftJS^'SjS'.^J 

m^i »M8t0.40 and bearing a continuous layer of a copolyrner ha^ng a offo? 

mm to 100 mm, said copolymer having a storage modulus of at least 1 x 10? d^nS* (1 dwe - ?o-»NJ 

^mpX?"' "^'^ •^•^'^^^ "^'"9 the r2STrodu«^%"m'L™ 

«.K^^^»!? ^f.^^'s*'* percent of an acryloyl or methaeryloyi derivative of at least one nucleoohilic orouo- 

'■'■■^T.SS^^JTir^^SSS^ -Id vte»l.«,c «,p.ly„,„ I. 

b) affixing said constrained-layer construction onto said solid article. 
Preferably, tan & is greater than 0.7. 

l^^'^'^ *°V"J^ f Invention are defined in the dependent claims. 

P«iX^pt51^:S'°"™s^^^^^^ ^ "Mechanical 

w|#«iuci9 VI roiymers , pages loz — neCnnoid Publishina Coro.. New York Mqai;) 

CSS:;i?Stt?n%'SS^^^^ capab,.4ave''sio;?^ moJurG^lrtatlXn 

p)s;S!^ 5 pic?i iSteSftetrpri^d^^^^^^ Bar^^^i';^"".*'"!:"' 

SSTtfe mSiraS^niill^^ t^"^ -brates/diSS'^tSantia^^^^ 

e.Ir5 ^ ""P'y ®*ension and compression. "•"•ray inan 

n««««!l*i« comprising the viscoelastic copolymers of the invention may be prepared bv either of two 
processes. In a fi«t process, a layer of the polymerizable mixture is coated omo a defease KnerTe m?^^^ 
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polymerized, and the layer of resulting copolymer transferred to a substrate end adhered thereto, thereby 
providing a constrained-layer construction. In the second process, a layer of the polymerizable mixture Is 
coated directly onto e substrate and the mixture polymerized /n situ thereby also providing a constrained- 
layer construction. The constrained.-iayer construction may then be mechanically (e.g., as by bolting) or 
5 adhesively effixad to the solid article that requires vibration damping. When the solid article subsequently 
vibrates under the influence of an intemal or external applied force, vibration in the solid article is damped. 
As used in this application: 

"nucleophilic group'' means a group having a pair of unshared electrons such as hydroxy!, amino, and 
thiol groups; 

to "free-radical generator'' means both thermally and photochemicaily activatable free-radical initiators 
and sensitizers; 

"acth^ating radiation" mearts electromagnetic (e.g., visible or ultraviolet) or ionizing (e.g., high energy . 
electrons) radiation; 

"storage modulus", designated by convention as G', Is a measure of the elastic stress-strain response 
t9 to an applied force of a material when nrieasured in shear; and 

"solid artfcie" means a portion or the whole of e structure, e.g., it may be a thermo print head of a 
computer, a turbine or a guide vane of a Jet engine, a component of an engine or a transmission of an 
automobtie or other machinery, a building, or a gas tank. 

The polymerizable mixtures suitable for preparing the thermal ly-reslstant, viscoelastic polymers of use 
20 in vibration-damping constructions of the Invention may be made by mixing together 25 to 75 percent by 
weight of one or more aeryioyl or methacryioyt derivatives of a nucleophilic group-substituted oligomer, 
wherein the nucleophilic group may be pendant or terminal but preferably is terminally substituted, that 
has a Tg of less tiian 25X and one to six hydroxyl, amino, or thiol groups per oligomer with a 
corresponding 75 to 25 percent by weight of one or more free-radically polymerizable monomers whose 
2S homopolymers has a Tg of at least SCTC. Optionally, other supplementary components; to be described 
below, can be added to the polymerizable mixture to provide additional desired characteristics. 

Preferably, the aeryioyl and methacryloyi derivatives of oligomers of use In the viscoelastic polymer 
have the formula; 

o 

so H 

(H2C«C-C-X-y^KR I 

wherein: 

R is the residue of the nucleophilic group*substituted oligomer after removal of n hydroxyl, amino or 
35 thio groups; 

n Is the valence of R having a value of at least one; 
Y is selected from — O — , ■ S ■ , and 



40 



45 



SO 



65 



$5 



in which is a) hydrogen, or b) a hydrocarbyl group selected from (1) an alkyl orcycloalkyi group having 1 
to 12 carbon atoms optionally substituted by a cyano, hydroxyl, or alkoxy group having 1 to 4 carbon 
atoms, or (2) an aryl or aralkyi group having 6 to 12 carbon atoms; 

X Is a divalent connecting group, selected from the group consisting of a covalent bond, 

?\ ^ ^ P 

-0*CH2-hlNHC-, •MH-R3-C— and -Of <:H2tBOCNHR^NH?- , 

in which: 

a and b independently are integers having a value of 2 to 12; 

R' Is a covalent bond, a methylene group, or an ethylene group, the last two of which can be 
substituted by an alkyl group having 1 to 6 carbon atoms or a phenyl group; 

R* and R* are independently hydrogen, an alkyl group or a cycloalkyi group having 1 to 12 carbon 
atoms, an aryl or aralkyi group having 6 to 12 carbon atoms, or R* and R« taken together with the carbon to 
which they are ettached form a 5- to 12-membered carbocyclic ring; and 

R* is an alkyl group or cycloalkyi group having 1 to 15 carbon atoms, or an ar/l or aralkyi group having 
6 to 15 carbon atoms; 

with the proviso that when R* is e hydrocarbyl group, then at least one of R* and R* is hydrogen; and R' is 
hydrogen or methyl. 

Aeryioyl and methacryloyi derivath/es of use in the viscoelastic polymers of the invention may be 
prepared by the reaction of any acryloylating agent with a nucleophilic group-substituted oligomer (i.e., an 
organic compound having repeating units that is preferably terminally substituted by at least one 

3 P0t;G6f2OO3 
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nucfeophilic group, Ib„ an electron-nch group). Suftable nudeophiilc oligomers are those having a 
molecular weight of 600 to 20,000 and, therefore, from about 10 to about 500 repeating units and 1 to 6 
nucleophiiic groups per oligomer selected from hydroxy!, amino, and thiol groups. Useful acryloylating 
agents are acr/lic or methacrylic acid, their halides, esters or anhydrides, and preferably their 
5 isocyanatoallcyl esters, and most preferably the alkenyl aziactones. Reactions leading to the formation of 
these functional oligomers proceed according to the equations: 

O O 
w 1. n H2C-C-C-W + (HYtiiR-^ (HaC^C-C-YthR + n HW, 



20 



2S 



30 



II O 0 

II. n H2C»C-aHCH2->;aKC0 + (HYiTiR-.. lH2C=C-CCHCH2taMHCYiTiR, 

M-r3 1^4 O . r4 0 

III. n H2C«C-< ^< + (HYtiiR-.. (H2C=.C-aiH-R3-C— CYtijR, 



and 



O 

IV. n H2C=C-C-OfCH2->^0H + n OCN-R^-NCO + (HY-hiR-* 



3S lH2C=C-C0+CH2^0CNH-R^-NHCYinR 

Rl 

In which Rj R^R*, R*, R» R«, Y, a, b and n are defined above, and W is hafide or OR^ In which is hydroaen. 
lower alkyl, phenyl, or • ^ ' 

O 

II 

H2C— ^-C— . 

I 

Thus, in accordance with Equation I, acrylic add or methacrylic acid, their esters, halides, or anhydrides 
can be caused to react in a well-known metathetical reaction with suitable nucleophiiic group-substituted 
oligomers, to be described below, 
so Preferably, because no by-products are produced by the reaction, the acryloyi and methacryloyl 
derivatives of use in the mixture of the invention are prepared in accordance with the reactions of Equattpn 
II or Equation III. In accordance with Equation II, the derivatives are prepared by reaction of the nucleophiiic 
group-substituted oligomer with an isocyanatoalkyi acrylate or methacrylate such as, for example, 2- 
Isocyanatoethyl acrylate, 3-iscyanatopropyl acrylate, 4-isocyanatobutyl acrylate, 6-isocyanatohexyi 
^ 'acrylate, 12-isocyanatododeGyl acrylate, and the corresponding methacrylates. In accordance with 
Equation III, the derivatives are prepared by reaction of the nucleophiiic group-substituted oligomer and an 
alkenyl aziactone. The preparation of the alkenyl aziactones is discussed in assignee's U.S. Patent No. 
4,304,705, which patent is hereby incorporated herein by reference. Examples of suitable alkenyl aziactones 
' include: 
^ 2-ethenyl-1,3-oxazolin-5-one, 

2-isopropenyl-1,3-oxazolln-5-one, 
2-ethenyl-4,4-dimethyl-1 ,3-oxazolin-5-one, 
2-isopropenyl-4,4-pentamethylene-1 ,3-oxazolin-5-one, 
2-ethenyi-5,6-dihydro-4//-1 ,3-oxazin-6-one, 
ss 2-isopropenyl-5,6-dihydro-5,5<llmethyt*4//-1,3H>xazin-6-one, and 
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2-isopropenyl-4,5*6,7-tetrahydro-6»6-dlmethyl-1,3-oxazep(n-7-on8. 

Other suitable alkenyi azJactones are described in U.S. Patent No. 4^04,705. 

In addrtion^ the acryloyi and methacryloyi derivatives of use in the mixture of the invention are 
prepared in a two-step sequence as illustrated by Equation IV above. In accordance with Equation iV, the 

5 nucleophillc group-substituted oligomer Is first reacted with a polyisocyanate to produce an isocyanate 
functional oligomer having at least one — NCO group. In the second step this isocyanate functional 
oligomer is reacted with a hydroxyalkyl acrylate or methaciylate. This reaction* where R is 
polycaprolactone, is described in U.S. Patent No. 3,700,643. 

Suitable nucleophilic group-substituted oligomers which can be reacted with acryloylating reactants in 

to accordance with Equations 1, II, III, or with a polyisocyanate as in Equation IV to produce the polynnerizable 
derivatives of use in the compositions of the Invention can vary widely within the scope of the invention. 
Particularly useful examples Include: 1) polyether polyols such as polyethylenegJycol, polypropyleneglycol 
and poly-tetramethyleneglycol, and poly(perfluoroether)diolSt and the like; 2) polyester polyols such as 
potycaproladone polyols, polyneopentyladipate polyols, and tiie like; 3) polyoxyalkylene poiyamlnes such 

fs as the polyethylene- and polypropyleneoxide based mono- and poiyamlnes available from Jefferson 
Chemical Co., In&, a subsidiary of Texaco, Ina, under the trade name Jeffamlne^; 4) hydroxy- and amlno- 
functional derivatives of polymerized fatty adds, more commonly referred to as "dimer" or 'trimer" acid 
derivatives, such as those sold commercially under the trade designation Kemamine® (Humko Sheffield 
Chemical); 5) hydroxy- or amino-functional olefin polymers and copolymers such as hydroxy-terminated 

20 polybutadienes and amine-terminated butadiene-acrylonitrile copolymers (B.F. Goodrich's HYCAR® 
AT6N); 6) primary or secondary amino-functional polyamides such as those useful as epoxy curing egents 
(e.g., Emerez® reactive polyamide resins from Emery Industries, inc.); 7) polyvinyl alcohol and other 
hydrotyzed or partially hydrolyzed vinyl acetate homo- and interpolymers; and 8} polysiloxane. polyols 
such as those described in U.S. Patent Nos. 4,098,742; 3,886,865; 3,577,264; and 4,013,698. A particular 

25 class of materials useful for preparation of the oligomers of the present Invention Is a series of polyamides 
or polyethers of the general structure: 
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wherein is the residue of a mono- or poiy-functioonal carboxyllc acid having at least one carboxyl group 
removed therefrom, is a radical of a polyvalent corresponding to a polyether polyamine having a 

3S molecular weight of from about 200 to about 10,000, and c and d are independently Integers from 1 to 4. 
These poiyamlnes are conveniently prepared by standard condensation techniques from the appropriate 
organic acid (or suitable derivative) and excess polyether polyamine such as those described in U.S. Patent 
Nos. 4,107,061 and 3,257,342. 

Suitable free-radically copolymerizable comonomers for use in the polymerizable mixture suitable for 

^ preparing the viscoelastic polymers of use in the vibration-damping constructions of the invention are 
those whose homopolymers have a glass transition temperature of at least SO^C. The glass transition 
temperature of polymers is well-known in polymer chemistry [see, for example, Brandrup and Immergut, 
Polymer HandboolC ill, pp. 61 — 73, Intersctence Publishers (1867)]. Examples of suitable monomers (and 
the Tg of their homopolymers) are N-vinylpyrrolidone (dS'C), acrylic acid (87^0), N,N-dimethylacrylamide 

4ff (89^C), styrene (100*C), methyl methacrylate (105'C), isobomyl acrylate {94X), 2-chlorostyrene (119"C), 
acrylamlde, acrylonitrile (120^), methacrylonitrile {120*'C), and dtchlorostyrene (ISd^'C). As described 
above, the total polymerizable mixture contains at least 25 percent by weight of monomer whose 
homopolymer has a Tg of at least 50*C, at least 25 percent by weight of the total polymerizable mixture of 
an acryloyl or methacryloyi derivative of a suitable nucleophillc oligomer, and up to 50 percent by weight of 

50 a diluting free-radically polymerizable monomer whose Tg is less than 50"C. included among such diluting 
monomers (and the Tg of their homopolymer) are 2-(IM-butylcarbamyl)ethyl methacrylate (31 *C), butyl 
methacrylate (20*0, methyl acrylate (6^), ethyl acrylate (-24X), and butyl acrylate (-55*0. 

It is sometimes desirable to add to the polymerizable mfoctures up to about 5 percent by weight of a 
muKiacrylate-functional monomer to enhance the crosslink density of the polymerized mixture. By doing 

59 80, viscoelastic polymers, which at a desired temperature and frequency have Inadequate storage moduli 
and/or loss tangents, can be upgraded to polymers having storage moduli and toss tangents that are in the 
desired range. Suitable multiacrylate-functional monomers include ethylene diacrylate, 
trimethytolpropane triacrylate, methylenebis(acrylamide), hexanediol diacrylate, divinylbenzene, 
pentaerythrltoi tri- and tetraacrylate, 1,3,&-trl(2-methacryloxyethyl)-s-triazlne, and the like. 

50 The polymerizable mixtures of use in the invention also may contain up to about ten percent by weight 
of the mixture of additives (i.e., fillers, reinforcing agents, antioxidants, etc.) normally added to vibration- 
damping materials. Suitable filters Include ground mica, limestone, stone dust, sand, clay, chopped 
fiberglass, pigments, and the like. Particulariy desirable filters are the fumed silicas such as Cab — O — Sit® 
M5, avaliable from Cabot Corporation, that are excellent thickening agents which facilitate the coating 

ss operation and improve the substantivity of the coating composition to some substrates. It is also often 
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A sufffcient amount of each mixture was placed into an aluminum tray having an area of about 20 cm* 
to provide a layer of 2.5 mm ± 0.1 mm thickness. Each tray was placed Into a chamber under a Syhrania 
Blacktight FIETTB-BLB (an ultraviolet emitting lamp, Sylvanfa, Inc., division of GTE Corp.) at a distance of 10 
cm. The air was displaced from the chamber with nitrogen and the contents of each tray were irradiated for 
s ten minutes. For each mixture, a tough, tear-reslstant, flexible, generally almost colorless sheet of 
viscoelastfc polymer was obtained. The storage modulus and loss tangent of the polymers were 
determined and the results are presented in Table f below. 
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Method I: 

1* SSrf,r^'®fK * ^ °' Polymerteable mixture of the inventfon 

2. polymenzing the mixture to a viscoelastic polymer layer mvenaon. 

Method II: 

i J« " polymeifaaWe mixture, and 

» 2. polymerizing the mixture to a viscoelastic oolvmar laver /#. ^a,, .-.^ 

oonstralned-layer vibration-damping con^cflon ^ *® substrate to form the 

radial ^att.m'^I^S^rS^^^r^lL''^'''^ Hi' PolvmeriaiWe mixture free- 

may be added to produceTenSa^^^^ *"»«««««cal initfatois which 

« butyronitrile). »Sdrepero^?M^ue^^ m ter^^rhSZ^^J""""* !55 «""PO"™te ««h aa azobisffao. 
cydohexanone pemSd^end al^indudri^^ ^ P««d«to or 

tertiary amine combinations, orltfSTr red^^uX^N?of t^«^^^^ P«~'dd«^ 
Generally, from about 0.01 to 6 Dereart hv^Slh^ S'fhJL .. "9 frfe-radical polymerizations, 
polymerteable mixture Is ^ ^ thermally aoUvatable initiator baaed on total 

" abov?i?adStil*al"as?e 

with mixtures th^a^Si^ert^b^B^Jc^^i^^Al ""^7^ embodiment of the Invention is 

30 PhotoiniflatorlsprefbraWyaddTd to Z^bSrf electromagnetlo. a aensitfeer of 

ss to about 5.0 pereenf'by ^gSr^lSL'Jh llSSSl^^^aTSrS'tiffl^^ 
to a S-^fTare^J^Kt 5^aTe"u"s?X 

layer (e.g., 20-50 (im) of high-moduluradhMivr^« an^?,!f»- however, to use a thin 

be applied by any of the S2SS~ Kr^ul^rb^t;^""^^^^^^^^^ 

As mentioned above, a stiff laver of substrata ia an a.«r»^ki fIZ; ' * 1?' ' ° coating. 
« damping constructions of ^earv^Sv^^^ lu'^htf™ '• '^^^'^ °' ^''t ""strained-layer vibration. , 
(rBlath.e to stainless steel) w%'Sl'n"^dto^rrtt£^^^^ subs^te has a stiffness of 0.40 

- R.E. et al.. CRG Press, Cleveland. OH oaaaf 30 M97^ Engineenng Science", ed. Bolz. 

adjusting the thlcknesi of thelavw for^mifff^^ stiffhesa of the substrate is var ed by 

the modulus of the^bSa Knl^rf^SiStal^if. Scentlmetere, depending on 

JO aluminum, chromltm. wSfi a^T^Se? an? JSowT^f 

pdystyiene, polyvinylchloride, polSXne oolSo^^ * P«>Njnerlc materials such as 

plastlcs such w glass flber«raiT^icflb^an^^^ polyepoxide, glass fiber-reinforced 

To be satlsl^ as a htah SmSe^ri^lSS^r^^^^ polyester, glasses, and ceramica. 
automotive, aerosp^. 8ndSmwS?fSw^a^^/^«^^?^^^ T**"^' aPP"<atlons in the 
preferably abovea?. an^^^^^SSi^ 1 x^'^n^/j^f*^* ^IIS^"*- 
.5 X 10* dynes/cm« «; higher rtXpTS^SlS^J;^^^^^:^^^^^^^ 1 x 10' and ' 

range of 100— 150'C and s*aHmt7^J^i^^^ ^zl^^T^^^^ 

Poly'mertoaK W<?Cfo?at?e5!t'1^oS§to?^^^^^ ^posure of the 

modulus of materials are well imownin ooKwer o^ tangent and storage 

Phys.. 33 (4). 1422-1428 (1M2rMeaaui^^^ • 
Rheometer. Model CSR-V f!om MeSS of^S^^ta Sl^^^ « °y"'""'= Shear 

alignment of the driver and pKririezoelfliriJi^^^^^^^^ mo^i^ to ensure parallel 

read directly using state of the art amoS .°" ''""P'^ P"**" '"ift were 

signal. ''"™""®"'P""*'«''"<*«P''ssenetworic analyzer to monitor the output electrical ' 

Objects and advantages of this invention are further Illustrated by the following examples, but the 
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O r4 O O Q 

-04 CHj-^aNHC- , -NH-R3-C— and -Of CHatBOCNHR^NBC- 

r5 



wherein: 



""t^J » :S.';MSXtyVrot^^^^^^^ Having 1 to 12 carbon 

fo au. Ji, :?aSl IZX^^XX 6 12 carboPoms. or R;^and R» talcen together with the carbon to 

^'^^In^o^^^r an arv. or ara.M group having 
iSSeTi2Si?Si« when R» Is a hydrocarbyl group, then at least one of and R" Is hydrogen; and 
J-j^JSnSTcSn^^Sdlng to any preceding claim wherein said ollgonrier has the formula: 

O CB3 O CH3 CH3^ CH3 O CH3 O 

H2C-CHCNH-C CNHCHCH2-^0CH2CHtCT2CH2CH-NHC-C-NHCCH»CH2 

CH3 CH3 

A The construction according to any preceding claim wherein said copolyrnerizable monomer is i 
seleSed f^m S^roSS SSSnJ of mert^i methaciylate and N.N-dimethyIacrylam.de ^ 
2S T-nr.SnSl.ffin according to any preceding claim further comprishig up to 50 percent by weight of . 

conJrtS^ SrS??Keric materials: gl fiber-reinforced plastics, ceramic fiber, glass, 
» '"T'?pS^eSr:i?a^mVTn^^^^^^^^ a vibrating soiid article at temperatures above said 

'*"";rp":;?di;rJ ^'nSa'Tned.layer construction according to '>"yj^?^;:i^r-„^^"'^ | 
viscoelastic copolymer is admixed with an effective amount of a free-radicel 9«ne«>tor, and ,j 
b) affixing said constrained-iayer construction onto said solid arUcle. 

3S 

PatentansprOche 

1. Konstruktion mlt unter Zwangsbedlngungen ««hender SchicMzum DilmpfB^^^^ 
- Rnaanatanden bei einer Temperstur von mindestens 50°C, mlt einem suDsira^ oas but 

eiSS Speichermodul von mindestens 1 x 10' dyn/cm» und eine Ver usttangente uber 0.5 be. 100-C und 
"••TzBtsTa %"e'[SSI5:^Jot o3S SSS!S:^iS^1:!r:''^nLu.ns emes mlt elner nuldeophjlan 

Oligomer hat^und^^ Gew.% eines copolymerisierbaren IVIonomere. dessen Homopolymer eine 

« ^■"^^'Sr&ron'S.I'':?^; SSngtbedingungen stehender Schlcht nach Anspruch 1. dadu«h 
gelcennzeichnet. daB das genannte Derivat eines Ollgomere die Forme! 
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O 
II 

(H2C=C-C-X-Y^R 

r1 



^% der nach dem Abspalten von n Hydrexyl-, Amino- oder Thiol-gruppen verblelbende Rest des mlt 
^ einer nukleophilen Gruppe substttulerten Oligomers ist, 

n die Wertigkeit von R ist und mindestens den Wert eins hat; 
Y aus — O— , — S— und 

— N— 
1 
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Examples 15 — 18 

Selected viscoelastic polymers were subjected to heat aging at 100''C in air for 1000 hours, after which 
the storage modulus and loss tangent were redetermined. The data are presented in Table II below. 

TABLE XX 



Storage 


Modulus (GM and 


Loss Tanqent (6) 


Data After Beat Aqinq 




Compos it: ion 


Polymer Chi 


iracteristlcs 


Ex. No. 


of Example 


G>* 


Tan 6 


15 


1 


1.19 


1.895 


16 


2 


4.23 


0.857 


17 


3 


3.31 


1.253 


18 


6 


15.1 


0.839 



* G* storage modulus in dynes/ cm^ x 10""? measured at 
lOO^'C and 1000 H2 



The data in Tables I and II show that mixtures of an aeryloylated or methacryloylated oligomer and 
methyl methacrylate or dimethylacrylamlde provide viscoelastic polymer having excellent characteristics 
for damping vibration at elevated temperatures. 
25 Various modifications and alterations of this invention will become apparent to those skilled in the art 
without departing from the scope of this Invention, and It should be understood that this Invention is not to 
be unduly limited to the illustrative embodiments set forth herein. 



Claims 



1. A constrained-layer construction for damping vibrations in solid articles at a temperature of at least 
50^, said construction comprising a substrate having a stiffness relative to stainless steel of at least 0.40 
and bearing a continuous layer of a copolymer having a thickness of 0.01 mm to 100 mm, said copolymer 
having a storage modulus of at least 1x10^ dynes/cm^ and a loss tangent of 0.5 at lOO^C and 1000 Hz, said 

35 copolymer being the reaction product of a mixture comprising: 

a) 25 to 76 weight percent of an acryloyi or methacryloyl derivative of at least one nucleophiiic group- 
substituted oligomer being selected from the group consisting of polyoxyalkylene, poly(perfluoro- 
oxyalkylene), polyester, polyolefin, polyacr/late, potyamide, and polysiloxane oligomers, said oligomr 
having a glass transition temperature of less than 2S°C and a molecular weight per oligomer of 600 Xu 

40 20^00, and 

b) 75 to 25 weight percent of a copolymerizable monomer whose homopolymer has a glass transition 
temperature of at least 50^ 

2. The constrained-layer construction according to claim 1 wherein said derivative of an oligomer has 
the formula 

45 

O 

(H2C«C-C-X-Y1tyR 

50 wherein 

R Is the residue of the nucleophiiic group-substituted oligomer after removal of n hydroxyl« amino or 
thio groups; 

n Is the valence of R having a value of at least one; 
Y Is selected from — O— , — S— , and 

55 




60 In which is a) hydrogen, or b) a hydrocarbyl group selected from (1) an alkyi or cycloalkyi group having 1 
to 12 carbon atoms optionally substituted by cyano, hydrogen, or alkoxy group having 1 to 4 carbon atoms, 
or (2) an aryl or aralkyi group having 6 to 12 carbon atoms; 

X Is a divalent connecting group selected from the group consisting of a covalent bond. 
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b) 75 h 25% en poids d'un monomdre copolymdrisablo dont I'homopolymire s une temp«fatu« da 
^"f J^ucTetmp^nn^e selon la revandicatlon 1. dans laqualle ledH diriv* d'ollgom^ra 

r6pond it la formula 

O 

(H2C=C-C-X-YtTsR 

h 

r'SSUU da l-ollflomftre substitu* par un ou plualaurs groupas nucWophiles aprds 6Hmlnation de n 
arouoea hvdroxyla, amino ou thiol; 

nMt la valence de R qui a une valeur d'au moms un; 
Y est eholsi parmi. — O— , — S— at 

— N- 



I 



^.i. w M un arouoe hvdrocarbvle choisi parmI (1) un groupe alkyle ou 

oO R» est a) un atome ^ »^'l''oa*"« °" J*|j^292^Sta5veme^ par un groupe cyano. un atome 

cycloallcyle ayant de ^JJ^ atomea de «rho^^ a^^^p^ 3^,, aralkyle 

d'hydrogftne ou un groupe alcoxy ayam ao i o 

X StVn "ro^Snn"eS'e'S?3Salent cholal parmi I'enaamble constitu* par une liaison covalente 

-04CH2-^aNHC-, C-f and -Of CH2tB0CNHR«NHt- 

aatbsontlnd6Dendammentde8nombresentiersayantpourvaleur2ai2; 

ViSi 2n iLlSn^^^^^ un groupe m6thyl6ne, un groupe dthyl^ne, ces deux demlers pouvant 6tre 
nar iin nroiiRA allcvle avant de 1 d 6 atomes de carbone ou un groupe pnenyle; 
aubsmu^ parun B^^^^^ d'hydrog^ne. un Qroupe alkyle ou gn.upe cyctealk^e 

avant drift 12atomes de carbone. un groupe aiyle ou aralkyle ayant de 6 & 12 atomes de «irbone. 
Sd6r6s ensJSwe av^ I'atome de Lrb^ne auquel lie sont life, pouvant former un cycle carl»cycllque 

V- l^t^rSSuie'^alkyle ou un groupe cydoalkyfa ayant de 1 i 15 atomes de cariwne. ou un groupe 

*nor£rr?e'qr.?^Ve Wu?S -u moins «n das et R- soit un atome 

d'hydrogdne; et 

?S^S"»lon'T?Srq^St^^^^^^ SSre^nSSJlons pr6c*dentes. dans laquelle ledK oHgom^re a 
pour formula: 

O CH3 O Ca3 CH3 0*3 ^} ^j^S C» 

H2C»CHCNH-C CNHiHCB2-tOCH2CH):cj2^**2 CH-NHC-C-NHCCH-CB2 

CH3 ^3 
A <itn.etura aalon I'une ouelconque des revendlcations pr6c6dentes, dans laquelle ledit monomftre 
copSi^^Si^^^ i^rSl^^nsBrrMe constitu6 par le mdthacrylate de m^thyle et le N.N- 

'""TsSSSJTilon I'une quelconque des revandications pr6c6dentes compranant en o"*™ i"f qyl^.^"?^ 

'"^''y" pSSd* pour att^nuer les vibrations d'un article solids vibrant ft des temp6ratures sup6rieures ft 

""^^itlir'r^SlSTnn'cii'^ selon I'une quelconque des «vendications 

pr64Un!?s, d^lTni lJque«e?S?2opo1ymftre viscoLstlque est m6lang6 sulvant una quantity efficaca d'un 

g§n§rateur de radicaux libres; et . x , u * -.^iwo 

b) fixer ladite stnicturo d couche empnsonn6e sur ledit article solide. 
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